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TIIE  MALE  URETHRA.1 


SOME  NEW  AND  PRACTICAL  OBSERVATIONS  ON  ITS 
ANATOMY  IN  RELATION  TO  ENDOSCOPY,  LITIIOLO- 
PAXY,  AND  CATHETERIZATION. 

BY  OTIS  K.  NEWELL,  M.D., 

Assistant  in  Anatomy  at  the  Harvard  Medical  School. 

During  the  early  part  of  the  present  year,  it  oc¬ 
curred  to  me,  in  observing  a  case  of  litholopaxy  at  the 
Massachusetts  General  Hospital,  that  there  could  be 
no  reason  why  the  same  sized  tubes  which  so  readily 
enter  the  normal  urethra  could  not  be  applied  to  ad¬ 
vantage  in  an  endoscopic  examination  of  the  bladder, 
urethra,  and  other  parts.  1  trust  that  the  results  of 
my  investigation  in  this  connection  will  not  fail  to  be 
of  interest  and  value.  Three  years  ago,  at  Professor 
Dittel’s  clinic  in  Vienna,  I  had  occasion  to  make  an 
endoscopic  examination  of  the  urethra,  with  the  in¬ 
strument  there  in  vogue,  and  from  what  I  was  enabled 
to  see  through  its  small  calibre,  together  with  Profes¬ 
sor  Dittel’s  rather  sceptical  views  in  regard  to  its  gen¬ 
eral  utility,  I  gave  but  little  further  attention  to  the 
subject  of  endoscopy.  Having  had  made  a  No.  30  tube, 
however,  a  more  particular  description  of  which  will 
be  given  further  on,  I  was  much  surprised  and  grati- 
fied  to  find  with  what  readiness  and  satisfaction  the 
surface  of  the  bladder  or  urethra  could  be  examined 
by  means  of  light  thrown  in  bv  the  ordinary  laryngo- 
seopic  mirror.  My  first  examinations  were  made  upon 
the  cadaver,  and  there  the  mucous  membrane  could  be 
plainly  seen,  and  any  small  body,  such  as  a  piece  of 
sponge,  a  tack  or  screw,  when  introduced  into  the 
bladder,  readily  found  and  recognized.  That  bodies 
of  considerable  size  could  be  easily  introduced  through 
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the  30-tube  naturally  led  to  thoughts  of  instrumenta¬ 
tion  within  the  bladder,  and  of  this  I  will  speak  more 
fully  later  on.  The  first  tube  I  had  made  was  one 
corresponding  in  length  to  the  ordinary  catheter,  cut 
off  at  the  lower  or  visceral  end  obliquely,  at  an  angle 
of  about  45°,  and  closed  with  a  thin  plate  of  glass. 
This,  I  later  learned,  corresponded  much  with  Griin- 
feld’s  straight,  fenestrated  endoscope,  and  was  designed 
to  prevent  the  entrance  of  urine  into  the  tube,  and  ad¬ 
mit  of  inspection  by  placing  the  glass  against  the 
bladder  wall.  The  rather  obscure  picture  through 
the  glass,  however,  led  me  to  soon  abandon  this  for  a 
similar  open  tube,  into  which  a  staff,  or  guide,  was  in¬ 
serted  for  its  better  introduction. 

Since  the  clearness  of  view  through  the  tube  de¬ 
pended  upon  the  amount  of  light  thrown  in,  and  this 
was  determined  by  the  length  of  the  endoscope,  I 
next  endeavored  to  ascertain  how  short  an  instrument 
could  be,  and  still  admit  of  ready  introduction  into  the 
bladder.  The  examination  of  a  large  number  of  cases 
for  this  purpose  has  led  to  what  has  been,  to  me,  an 
astonishing  result,  considering  the  previous  knowledge 
of  this  subject,  at  least,  in  its  application.  I  find, 
namely,  that  an  instrument,  catheter,  sound,  or  evacu¬ 
ating  tube,  having  a  length  of  five  inches  or  more,  can 
be  readily  introduced  through  the  urethra  into  the 
bladder  of  any  normal  subject,  the  requisite  manipula¬ 
tion  being  but  little  more  difhcult  than  that  required 
in  the  introduction  of  instruments  having  the  tradi¬ 
tional  measurement. 

The  pendulous  portion  of  the  urethra,  the  part  ante¬ 
rior  to  the  triangular  ligament,  can  be  readily  folded 
together,  so  that  its  long  axis  occupies  not  more  than 
from  one  and  a  half  to  two  inches.  I  have  found  no  case 
where  an  endoscope  six  inches  in  length  could  not  he 
introduced  into  the  bladder,  so  as  to  have  two  inches 
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or  more  protruding  from  the  visceral  orifice.  To  as¬ 
certain  this,  I  have  made  careful  measurements  of 
fifteen  adult  urethras  in  subjects  from  thirty  to  seventy 
years  of  age,  besides  examining  quite  a  large  number 
of  unrecorded  eases.  The  length  of  the  posterior 
urethra,  made  up  of  the  membranous  and  prostatic 
portions,  varies  but  little,  tbe  prostatic  portion  averag¬ 
ing  about  one  and  one  fourth  inches,  and  the  measure¬ 
ment  of  the  membranous  region  three-quarters  of  an 
inch  or  less.  An  enlarged  prostate  seldom  increases 
the  length  of  this  portion  to  any  great  degree,  the 
growth  being  mostly  lateral,  and  affecting  more  its 
calibre  and  direction,  the  middle  lobe,  when  much  en¬ 
larged,  standing  as  an  obstruction  before  the  vesical 
orifice. 

We  have  then,  in  the  male  subject,  an  urethra,  the 
posterior  portion  of  which  averages  two  inches  in 
length,  and  presents  beyond  this,  as  its  continuation, 
a  canal  which,  from  its  anatomical  structure,  and  that 
of  its  surrounding  parts,  is  readily  folded  together,  so 
as  to  have  the  same  length,  the  variation  in  different 
individuals,  when  the  urethra  is  thus  apposed,  being 
of  no  considerable  degree. 

The  applied  anatomy  of  the  male  urethra,  then,  is 
such  that  we  may  consider  the  length  of  this  canal  to 
be,  for  surgical  purposes,  but  four  inches,  increased, 
in  cases  of  enormous  hypertrophy,  to  a  possible  six. 
Better  than  to  further  attempt  the  demonstration  of 
this  fact,  I  will  leave  it  to  the  more  convincing  inves¬ 
tigation  of  those  of  you  to  whom  it  may  be  of  interest, 
and  consider  at  once  its  application  to  the  subjects  in¬ 
dicated  in  the  title  of  my  paper. 

ENDOSCOPY. 

After  becoming  interested  in  this  subject,  I  care¬ 
fully  read  the  admirable  and  voluminous  work  of  Pro- 
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fessor  Griinfeld,  who,  by  adopting  the  simple  laryngo- 
scopic  mirror  as  a  light  source,  and  making  numerous 
improvements  in  the  endoscopic  instruments,  together 
with  the  most  patient  and  systematic  labor,  has  accom¬ 
plished  more  than  any  of  the  recent  workers  on  this 
subject.  To  all  who  may  be  interested  in  it,  his  book 
will  prove  of  great  value.  It  is  sufficient  to  mention 
here  that  to  the  endoscope  we  owe  most  of  our  exact 
knowledge  of  urethral  pathology,  and  an  idea  of  what 
patient  work  with  this  instrument  in  the  hands  of  Boz- 
zini,  Desormeaux,  Griinfeld,  and  others  has  accom¬ 
plished,  may  be  obtained  by  quoting  from  the  index  to 
the  illustrated  plates  in  Griinfeld’s  work  :  43,  Urethri¬ 
tis  Simplex ;  48,  Urethritis  Granulosa,  with  rigid 
walls;  55-58,  Two  Ulcers  on  the  urethral  mucous 
membrane  of  a  man  ;  59,  Urethral  Chancre;  61,  Tri¬ 
mary  lesion  of  syphilis  during  cicatrization,  the  rigidity 
of  the  walls  permitting  the  introduction  of  the  endo¬ 
scope  into  the  healthy  urethra  beyond  ;  66,  Epithelial 
thickening  of  the  mucosa  in  stricture  after  partial  dila-. 
tation ;  79,  Stricture,  with  a  bridge  apparently  two 
openings  into  the  urethra  beyond;  81,  Stricture  of 
longstanding  after  thorough  dilatation  (22,  Charriere) ; 
82,  Urethral  polyp  on  the  posterior  wall  of  the 
urethra;  97-101,  Pictures  taken  from  an  urethral 
carcinoma  ;  103,  Posterior  portion  of  a  diverticulum 
on  the  lower  urethral  wall ;  102,  Tumor  of  the  mucous 
membrane  of  the  bladder  in  cystitis;  108,  Cicatrix 
following  a  vesico  vaginal  fistula. 

Notwithstanding  all  this,  however,  the  endoscope 
has  hitherto  been  chiefly  applied  to  the  examination  of 
urethral  diseases,  and  since  the  cases  where  its  use  in 
this  connection  is  of  great  practical  value  are  the  ex¬ 
ception,  I  will  only  consider  its  application  in  the 
modified  form  which  I  have  ventured  to  construct. 

The  endoscope  which  I  have  had  made  (Fig.  1) 


diffeis  from  Griinfeld’s,  first,  in  having  a  30-calibre 
determined  by  that  of  the  normal  urethra,  30  to  33, 
Griinfeld’s  tubes  never  being  made  larger  than  24,  and 
averaging  from  18  to  20.  Second,  in  the  obliquity  of 
its  visceral  opening,  so  that  inspection  in  all  directions 
is  made  possible  by  the  protrusion  of  the  bladder  wall 
or  mucous  membrane  into  its  orifice.  Griinfeld’s 
straight,  fenestrated  tube  has  the  window  set  in  at  a 
slight  angle,  in  order  to  avoid  light  reflexes,  but  that 
author  recommends  only  the  tubes  cut  off  at  a  right 
angle  to  the  axis  for  general  use,  and  never  any  with 
more  than  a  slight  variation  from  a  right  angle.  Such 
tubes  are  undoubtedly  best  for  urethral  examination. 
Third,  in  being  particularly  designed  for  the  inspec¬ 
tion  of  the  bladder,  and  permitting  what  has  hitherto 
not  been  done,  the  introduction  of  instruments  through 
an  endoscope  into  the  male  bladder,  so  that,  as  with 
the  forceps  which  I  have  had  constructed  for  the  pur¬ 
pose,  a  foreign  body  might  be  removed  in  this  manner, 

.  instead  of  by  operation,  or  with  a  lithotrite. 

For  the  female  bladder  and  urethra  the  instruments 
are  similar,  but  much  shorter,  and  may  be  of  larger 
calibre.  The  external  orifice  of  the  female  urethra, 
however,  is  not  always  larger  than  that  of  the  male, 
and  often  requires  forcible  dilatation  before  admitting 
the  introduction  of  instruments  of  large  calibre. 

My  instrument  is  principally  designed  for  the  detec¬ 
tion  of  foreign  bodies  and  growths  in  the  bladder,  and 
as  an  aid  in  the  solution  of  obscure  symptoms  of  ure¬ 
thral  and  bladder  disease.  The  fenestrated  tube  may 
be  used  with  advantage  in  preliminary  examination,  as 
the  mucous  membrane  and  its  vascular  supply  are 
much  better  seen  in  the  full  bladder.  Tbe  open  tube 
is  used  in  the  empty  bladder,  absorbent  cotton  or 
sponge  tampons  may  be  carried  down  with  the  forceps, 
or  tampon  holder,  to  dry  the  surface  or  remove  any 
collection  of  urine. 
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Griinfeld,  on  the  208th  page  of  his  work,  says  :  An 
die  Einfiihrung  von  Instrumenten  in  die  Harnblase 
unter  Controle  des  Endoscops  sowie  deren  V cr wen- 
dim  (j  daselbst  konnte  aus  begreijUchen  Griinder  nic/it 
gedacht  werden.  “The  introduction  of  instruments 
into  the  (male)  urinary  bladder,  under  control  of  the 
endoscope,  as  well  as  their  application  there,  was,  for 
apparent  reasons,  not  to  be  thought  of,”  and  states 
further  on,  that  his  investigations  have  thus  far  been 
confined  chiefly  to  the  female  bladder,  easier  of  exam¬ 
ination,  but  much  less  often  the  seat  of  disease.  I  have 
found  no  difficulty  in  introducing  this  instrument  into 
the  bladder  of  the  living  subject  without  ether,  but 
would  recommend  anaesthesia  for  all  bladder  explora¬ 
tion.  In  urethral  examination  the  local  anaesthetic 
effect  of  cocaine  suffices. 

The  use  of  the  endoscope  is  not  by  any  means  lim¬ 
ited  to  the  examination  of  the  urethra  and  bladder, 
but  may  be  employed  with  advantage  in  exploring 
numerous  other  cavities,  such  as  that  of  the  uterus, 
the  rectum,  high  up,  the  nasal  and  pharyngeal  cavities; 
and,  also,  sinuses  and  cavities  following  disease  or 
injury.  I  see  no  reason  why,  introduced  as  a  trocar 
canula,  or  through  a  slight  incision  into  the  abdominal 
or  thoracic  cavities,  it  could  not  be  used  to  advan¬ 
tage  in  the  diagnosis  of  obscure  and  serious  affec¬ 
tions. 

The  best  light  to  use  is  reflected  sunlight,  and  the 
tubes  may  be  darkened  on  the  inside  but  soon  become 
dull  enough  on  the  inner  surface  to  avoid  trouble  from 
light  reflexes.  Any  topical  applications  made  in  the 
bladder  or  urethra  with  this  instrument  are  much  bet¬ 
ter  and  more  scientific  than  those  made  somewhat 
blindly  by  other  means. 

In  making  the  ocular  end  of  the  instrument  I  have 
preferred  a  simple  funnel-shaped  attachment,  passed 
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over  the  end  of  a  tube,  made  like  those  for  Professor 
Bigelow’s  evacuator.  The  very  practical  indicator 


ENDOSCOPE 
Fig.  1. 


Fig.  2. 


being  convenient  for  manipulation,  and  simple  in  con¬ 
struction. 
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LITIIOLOPAXY. 

In  considering  the  changes  which  the  above  demon¬ 
strated  fact  suggests  in  litholopaxy,  we  have  mainly 
to  do  with  the  process  of  evacuation,  and  here  an  im¬ 
portant  alteration  in  the  construction  of  the  evacuator 
is  indicated.  This  consists  in  reducing  (he  distance 
between  the  orifices  of  the  present  tube,  that  is  the 
combined  tube,  made  up  of  the  part  for  insertion  and 
the  joints  connected  with  the  evacuator,  from  15  3-4 
inches  to  10.  In  order  to  be  evacuated  every  fragment 
must  be  lifted  by  the  exhaust  current  with  the  column 
of  water  from  the  visceral  orifice  to  the  opening  in  the 
trap  end  of  the  tube,  and  that  to  materially  shorten 
this  distance  much  adds  to  the  admirable  working  of 
Professor  Bigelow’s  instrument,  is  readily  understood. 

Another,  and  what  seems  to  me  valuable,  modifica¬ 
tion  in  the  evacuating  tubes  is  to  have  them  made  so 
as  to  be  introduced  with  a  staff  and  have  left  when 
this  is  withdrawn  a  tube  with  an  orifice  representing 
more  than  its  full  calibre  and  corresponding  with  it 
in  direction  (Fig.  2),  so  that  the  fragments,  instead  of 
entering  the  tube  at  an  angle,  are  drawn  directly  into 
its  orifice  by  the  exhaust  current.  The  obliquity  of 
the  opening  is  such  that  the  bladder  is  held  away  by 
the  extremity  of  the  tube  and  is  only  drawn  in  when 
the  latter  is  so  placed  that  the  orifice  lies  close  to  the 
wall  and  in  a  parallel  plane,  and  under  these  condi¬ 
tions  the  bladder  will  be  drawn  into  the  orifice  of  any 
tube.  A  most  valuable  adjunct  to  the  evacuator,  how¬ 
ever,  and  one  which  readily  prevents  aspiration  of  the 
"bladder  wall,  or  ‘‘fish  bite,”  under  ordinary  circum¬ 
stances,  is  Professor  'lligeloAv’s  supply-pipe  attach¬ 
ment,  by  means  of  which  the  volume  of  water  in  the 
bladder  during  operation  may  be  quickly  regulated  to 
such  a  nicety  that  the  tension  of  the  bladder  wall  may 
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he  always  kept  where  aspiration  is  practically  out  of 
the  question. 

In  order  to  shorten  the  tube  to  a  length  of  ten 
inches  from  the  visceral  orifice  to  the  end  of  the  trap, 
it  is  necessary  to  omit  the  first  joint,  which,  with  my 
tube,  is  not  needed.  When  the  guide  is  withdrawn, 
the  outer  end  of  the  tube  should  be  elevated  so  as  to 
be  as  much  above  the  bladder  level  as  possible,  and 
the  thumb  placed  over  the  orifice  until  the  bulb  is  at¬ 
tached.  In  withdrawing  the  tube  it  is  unnecessary  to 
detach  it  from  the  evacuator.  A  little  manual  dexter¬ 
ity  is  thus,  in  part,  substituted  for  a  joint  which,  al¬ 
though  it  gives  a  finish  and  neatness  to  the  apparatus 
and  operation,  is  not  necessary,  and  increases  the  dis¬ 
tance  which  a  fragment  must  travel  in  order  fo  be 
caught  safely  within  the  bulb.  The  accompanying 
drawings  illustrate  the  tubes  as  described.  The 
evacuating  tube  is  readily  converted  into  an  endo¬ 
scope  by  attaching  the  ocular  piece.  This  and  the 
staff  are  made  of  hard  rubber  and  the  instrument  is 
thus  very  light.  It  would  seem,  perhaps,  that  tin 
edges  of  the  orifice  are  sharp  enough  to  cut  somewhat 
during  manipulation,  but  such  is  not  the  case.  The 
canal  of  these  tubes  being  perfectly  straight  any  im¬ 
pacted  fragment  can  be  readily  removed  and  the  tubes 
can  be  thoroughly  cleansed  by  forcing  through  them  a 
tight  wad  of  cotton  or  sponge  with  the  staff.  These 
tubes  also  admit  of  the  passage  of  larger  fragments 
than  the  other  tubes  of  a  corresponding  size.  Their 
simple  construction  makes  them  much  cheaper  than 
Professor  Bigelow’s  tubes.  The  object  of  these 
changes  is  naturally  to  increase  the  rapidity  of  evacua¬ 
tion,  and  thus  add  somewhat  to  the  efficacy  of  the 
evacuator  which  Professor  Bigelow  has  already  made 
so  beautiful  in  its  working.  To  any  one  who  has 
studied  its  capabilities,  by  evacuating  coal  fragments 
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from  a  glass  globe,  for  example,  and  seen  with  what 
certainty  they,  sooner  or  later,  are  captured,  I  am  not 
putting  too  frequent  stress  or  compliment,  if  either  be 
needed,  upon  the  lligelow  evacuator. 

If  it  has  been  my  good  fortune  to  contribute  some¬ 
what  to  the  efficiency  ot'  this  instrument,  I  must  refer 
the  same  to  the  opportunities  which  a  double  service, 
as  Dr.  Bigelow’s  I  louse  Officer  gave  me,  to  become 
familiar  with  litholopaxy. 

Compared  under  like  conditions  the  modified  evacu¬ 
ator  removes  fragments  four  or  five  times  as  rapidly. 
In  a  protracted  operation  this  is,  of  course,  a  great  ad¬ 
vantage.  My  friend,  I)r.  Beach,  of  the  Massachusetts 
General  Hospital,  has  kindly  used  these  tubes  in  the 
removal  of  a  small  stone,  the  fragments  of  which 
weighed  1  4.7  grammes.  The  working  of  the  instru¬ 
ment  was  most  satisfactory.  I  have  also  tested  them 
thoroughly  in  evacuating  fragments  from  the  bladder 
of  a  dissecting-room  subject.  Dr.  Whitney,  the  curator 
of  the  Warren  Anatomical  Museum,  having  been  good 
enough  to  furnish  me  with  a  calculus. 

If  shortening  and  increasing  the  diameter  of  the 
shaft  of  a  lithotrite  add  to  its  efficiency  in  any  way, 
it  would  seem  that  the  same  urethral  measurement 
might  be  taken  into  consideration  in  its  construction. 
The  length  of  divulsors  should  also  be  diminished  so 
that  the  possibility  of  forcing  them  through  the 
urethra  into  the  bladder  wall  would  be  eliminated. 
Six  inches  is,  I  believe,  sufficient  length  for  any  divul- 
sor,  and  such  a  one  is  now  being  constructed. 

C  AT  II ET  ERIZ  AT  I O  N. 

While  an  evacuating  tube  or  an  endoscope  should 
be  as  short  as  possible,  a  catheter  may  be  of  any  con¬ 
venient  length,  and  just  what  this  is  has  probably  been 
determined  by  making  the  instruments  sufficiently 
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long  to  give  a  good  chance  for  manipulation,  and 
leave  length  enough  beyond  the  part  grasped  by  the 
hand  for  introduction  into  the  bladder.  The  standard 
length  of  catheters  has  thus  been  determined,  and  it 
is  interesting  to  notice  that  nearly  all  urethral  and 
bladder  instruments,  such  as  sounds,  evacuating  tubes 
and  divulsors  correspond  in  length  to  the  ordinary 
metallic  catheter.  When,  however,  a  catheter  or  tube 
is  to  be  employed  for  washing  out  the  vesical  cavity, 
it  should  be  as  short,  and  of  as  large  calibre,  as  pos¬ 
sible,  so  as  to  best  admit  of  the  free  passage  of  fluids 
and  thick  mucus,  or  other  matter.  In  the  introduc¬ 
tion  of  urethral  instruments  it  is  perhaps  well  to  re¬ 
member  that  any  elastic  tube  as  it  becomes  attenuated 
diminishes  the  calibre  of  its  canal,  while  on  the  other 
hand,  an  approximation  of  its  walls  in  the  longitudi¬ 
nal  direction  increases  the  same. 


